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(57) Abstract: 

PURPOSE: A transmitting and receiving focusing apparatus for 
forming adaptive scan line data and a method thereof are provided 
to generate exact receiving focusing data in a division area using a 
reference which determines an accuracy degree of a receiving 
focus. 

CONSTITUTION: An analog/digital converter(20) converts a 
reflecting signal received through a conversion arrangementO 0) into 
a digital signal. The digital signal is contemporarily stored in a 
memory(30). The digital signal stored in the memory(30) is 
provided to memories(200) . Memories(200) temporarily stores the 
digital reflecting signal from the memory(30). Delay controllers(21 0) receive a digital from the memories(200) and 
receiving-focus preliminary scan line data. A multiplexer(220) multiplexes and temporarily stores 4 preliminary scan line 
data from the delay controllers(210) in an FIFO(230). A scan line synthesizer(240) synthesizes a parallel receiving- 
focused scan line data to generate adaptive scan line data. 
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£ 2^ * -a-'gofl 2131 ^-^r7ljsl xl<g HS3t-^(delay profile)* *>*Sr°i U^#* ^*8*Hr i*4 

AVAj^aj^ °J aj a j oj|s. q-Ef^fl 

S. 3* £ 2<H1 y^a) ^AjAjojjcniA^ ^laj o.s. ^>fc}^#€ ^t^ ^eKl d| e| ^ # 14 Ej-^ 
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5L 5* E 4o11 S.A1^ £ «J4!<M4H*1. £a>3| 0.3. ^#^1 ^2] ofl«l i^SKl cfl ol i+EfHfl SI'S. 
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•HI sl<H, 31*3 «v^o)i aisfl ^AHd-g. ^^-^ ^vg^ £ Aisv^ 5.3. 

5L 9-8- f^^S ^a>aH cflolEi# 2t3h 3*3 ^Hi c-flolell- qHJ*M ^Sfl tfl^^* £**rfe 

■HI 2i«H. S^el 3#(edge detection)* <>l-8-«H ^W* g-tj-afrfe. H^H* ufEf^fl SL^. 



10* 4^r7fls] 3<g a^U* 3**M 3*3 ^avai ih)o1e)« ^^*Vfe 43* M-EWlfe 
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^K^S) *)£ 5LsL4lJ-§- Af-g-S)-^ *)-§-*) ^A} tH]o)E-i# <§A^Kr ^4*d# « =^13^ 4*1 ^ 4>?H1 44 ?A°\ 

•4. 



H- ° a v e);*l affif ^-ol, ^Aj. «H<a(phased array)^- °l-g-4^ 2:^4 <34 *gAj A l^ E ^-& 4^2) <S44(transducer)2| 
aHKlO)!- £444. 0)5^ ufl rt^ ol^-*v ieflo; 3^4- ^a);*]^ £ i a sj- £ lb<Hl 444$ 

4. Jr. l°fl £A)f) Hj.fi). Z>0), 0)S\. A]^Efl-g- cf^o) ^vj-g. i^Jl, Z]- ^fl^O- 2)- <£^7}-0)l 414 ^4^4 

4-¥-» £444. ^a1*lo) b^t.j.s-.o oj^oj ^o.^ sji-g-g. nflAj- ^ # s.o) oisflofl 7}t} ^ «^ ^sg^c). 

*AJE|^ ^^-H)- o)]M*)-I- CH^O^ ^Jo] X |^<H) ^^A)7) 7 ) ^Sr^, ZL 4l7]2) ^o^ ^7}- J2.7J- 4^=1^4 ^o. 
3). ^A-S-o) *|<3 H.g.3}.Qjo] ^^£)i, Zf ^^Vfe O) i^oj *|o| ff^sj-o^ofl n)-B)- Z) ^ A) ^ ofl ^A-S. ftj-c). 



£ la# 44-2-S. ^efl s^ol] 2) ^- 3,^-3). |ao| ^ jT^-g. aj.^^.c)-. ui^, ee)7H ^(trigger pulse)7|- 

1^2) £a]o] 7flAll . 0^,3 a)^s)s(I)^ *a)^s) ^7)- ul)« zj-zj-ofl *);g$l- 44* 4444. oi 7 >fl a)t_V 

■I- 7)^^^ 4^ El )o1-g.(3H] t^s) ^ai^^o] °m*}jL *m ^3-71(5)3. f-^4 ^ 444 ufl<g zj-zi-ofl 

o]7V£)o) ^-§-3) ^a-7)- *!^4. 

o) fl^fe 0)44^ ojei ^iff Tj*) c)-a) «i^> Hfl^(lO)S aVA)-£H *l*«»r -2-^<4 4aV^ 45:«- ^4^44 
a) ^-§-3) °Ja}-o. egA^c)-. 5L lb# 44-^5. a] 3^ -A]^^s)fe ^-nf. 



*7l(A/D)(20)# Tj^j nflae)(FIF0)(30)ofl °Ja) 7-)^-s1ji, 3).^^. ^^7)) ^cf. n]lJ2.e) (30)<H) *)#£ c)^| 

^ Ai j:^ 7]«a^o)7)(delay controller )( 40 )<H1 ±7}2\ a)^<H) ^^si- a) ^ 3.^. 

^J^slfe ^^1 «o v ^°~S- ^l^«fl 7>^a-) ^j^o) o)=oj^) £ s. sjto. goj^o) ^3)-t!-c)-. °)]i2.e](FIF 

0)(50) ^ ^-i7l(60)» Sa)aJ-^)( 70)1 . ^.^o) ^0.3) ^Aj-o) SAl^c)-. 



•^•tl ^ ^r-t! ?J^a) 7)-«flA)^. x)<g £ 5.3).<y^. n|)^m<H)Ai ^-§-4 €^2) ?14^£o)| o)s)-^ ^^^c)-. ^, 

5: -§-47}- nfl^o] a o)oH EfS}2 >£A}.£lo1 =-0)-^.^ A) 7}-g- 7>^§)-^ ^A]^)^ ^Al^J^^ ^04 =S.3)-Ojol 

^3.4 ^*42) °1)^ *4 ^-8-44 °J4S)^ °(l€2) SAj^) o)g).^ ^^^Cf. nfl^o) o]^)o) ^ 

^S. 21*421 ?i4 #5^r ^11>H]a-) 1460m/s, ^:°l|Ai 1555m/s, ^JHH I560m/s, e^A^ 1600m/sS) ^ 

* ?>^4. 
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«"3<»1 ■-••!-¥- i4 4-fe "-M^ 4^1 
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aI^^o) ^^. 7 |. ^AJ^V^ a).e)-Ai, ^^-^ ^A|^j^ « ^Al^^o) 0)^.^7.)^) ^of cgAj-o) sfl^-o) iHo^VCr. °1 =1 4 

r^ll^t 6111471 ^14^. D fl^2) s.Aj^. j73)«H 2t-§-42) 34 #£4 4<3€ 4^ 5.^.4^1- Af-g-e)^ «>-^ 

o) €^-44. 
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^S^a] 34". D HS^ flf-Ajofl ^ 2,^-3). ^.fl. igAjS}. cflAj- <g<*-g- ^-^5).^ hj-^o] ^.Q^cf. -g. « s v^<H] 

^7i?b -& tt^si u^i ^st ^-s-^i u-n* 

» 

' a. cf^oj ^^Hl^i i-S-4 tH^^£.s i-g-s* *4!3^*Rr #31 <4, 

b. -*7| cHre} ^•&aHH ^aI^J s-g-n). cf^S] a)<3 SS.sj-'iH) nj-sH ^Aj^^cd, c^o] o)| u| - 

* iWfe ^ 

-g- "S^S] £4^ Q^ofl o)*V ^Al^ ^1^. 

a. 4^ >£o&aHH i-i-s* q§^« tJHJ-<8«Jo.s. *4]3#sHs- 

b. ^-7) cj-^s] ««*MM t^Ha t}^2] 7]<g H-S^IH n)-^ ^aJ 3 a^a] cf^o] o)|u) ^ 

A).A) cflo]El» ^^Hr 

C. #7| 4^3) OJIU] ^AfAH C-iHEi-i. 2f^<lj ^Aj-Aj fflolE^l- ^ 

^^-SK^ sVfe t})Aj-0. ^oflA^ Aj^ ^S^S* JlSjsH ^^^M ^SlHfe A^^l A d ^ £0l ) Cfl^-S). 

=£#4 cgAj-^. ^A^ nflAj. X^oflA^ ^^£.0)) n).e]. 4^7flo] i^UpJ-g; aj-g-*)-^ ^^.^ |A f 

A o v 7l ^^I^j^^l ^-§-4 ^^Sffe ^74] 

A J"7| <#<£M1 SI^. ^71 <a^2] 2,^-3). 3)^.3. ^Al^^fe cfTilfe, 

A o v 7) <a5-2i ^a-<h) ^ofl cH^M, 

A 0 v 7 | ^-^?n^ ^i<g ££4^ AA% ^7)| fi}-, 
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w ^« ^7fls] ana* z}®*}^ #n 

«H32| ^ 3-8- 



oD^o] Si°H ct)-3. ££ S<*HH U^Ml &-§- 5Jolcf. c(-^a1, D fl;go} ^j^oj) tr)-# 2.^ ^£ ¥i 

^^-31-7)- H&S\o) ±^9] £°H *J-a>=1<>1 i-o)-^ ^^^l^* 7))^ ^ o^cf. *1 <3 A) ^t-g- g£ ^-§-47f 

4^ a] aoi^i -i-^sHr ^-^sl- ^ ^ *U, Jg^s* oi^-s)-^ a oH of x]<g as. 



nam, 2: -§-14- <g^-a- a-g-^ D fl^s] ^-a- niei 5a*i ^ ^^- 7 \ 

# <^)«1 'rHl^ nflolE^ ^SV^, 7}^ oj|a) ^a]^ nflojEi* 2i^t}^ xj-g-xj 

^aI-a) d|o]Ell- ^*vcf. 

^Aj^o] ^^-i £jg o. ^#3.5} ^ cg«-g. 4.^^ 7 1§cH1 o]^ «.^.*V <ge4o) <^«rt S ^i^cf. 

°ll e^isH flr^^* ^A]^^ ciio] eh ^oj^a] -g- ^<%<* 2\ 

°m fJl-i: ^o)] s!*}. ^a)^^, ^ * Uo v^o)| cjjsV^ 7H)*1 

aJaHI* i4E+>dicl-. je. 2S) ^Al^oflAi, 4 7 yo) ^ ^£(V 0 , V x . V 2 . V 3 )# 7^^?^ £1^| a)-^-^ ^^^| 
2.2. ^^2] c$ti) ^A}# 4ME)« ^Al^^gJ-jT., ^AfAj ^-Aj«.(240)o|| ^sfcxj ^j-g-aj ^A}.AH d|olEil- A^A^sVcj-. 

^^|- Hfll(lO)^- f«H ^r^l^ ^aJ-ai^^ o>^S3/c)^l^ £«-7](A/D)(20)* 71^, Dfl2.e) (FIFO)(30)°fl °Ja| 
a-1^-s)ji, z^-z}- 7fl^^«Jl ^l<a 5.5.J5}- < a o ] 3-8-3^ °))2Hl(FIF0 0 . FIFOi, FIF0 2 . FIFO 3 ) (200 )^H] °Ja1 

^€4. °fla3l(200)ofl °Ja) cj^i^ aij:^ *flcH7l(2i0H 2\m im^ll =s^-«a-S- «fl 

«1 ^Ai 0]OlEi7V^Al^^ Cf . 

i=H*a<Hs) ^-Aj- £ , ■a^^- ^r^oi oi o.°, aj-g- ^i>a =^.21-^21 ^» «^§>^ en 01^ 0 |sj iitt ji 

£ 2^1 £A|^ ^. <a-aAl«flol|^fe. 47|| SI ^1<S =sa|-^ol >^^al o.s. ^]"8-€cf. ^7flS. * ^-^21 Sn)-# ^j A] 
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47||2) *1<3 *fl<H 7] (210)°1M T-tl*]^ 471121 oflB] ^a]-a} cfl o] e| ^ ^ 3 f- *» Ai (220 )°fl ^1 3. °1tS.£l(FI 

FO)(230)<H| °Ja1 x-l^-^cf. ajiga] 0.5. ^l^sM °HS.e|(FIFC»(230)°ll *i ^-B-sl^ ^ai ^2. 
fe JE 3°11 M-El-uf Sicf. (D S HM ^^(i)fe *1<S S.S.^<& CO* A}-%--s\3X^r-£ 2]v)-sW. *$?m<LsL ^*J*r$<iX± 
B.S., ^ Al^o)|^ 47}*) H3.3I-1H1 2j*H a§^^ ^*]^r c))o|El S_^% ?J-|- ^ Sic+. ^*L(240) 

^S^-OS. ^Aj-A} t)MEl» 2f5f^j aj-g-a} ^A>Aj 0|0|E^# ^#ch ^M! ^"?-(240)7V 

£ 2<H) £A]^ aj-ajo)) 2)eH= ^-f, <a^^7lfe ^^^0.5. ^A)-^ THlolEU- ^Al^Sj-H-SL, ^A|^al n El |oj 

.-§--8- *w-si *i<3 =£4°^ ^>-§-^fe -^^sfcf. ziem-, ^jm-h^ A ^ ^ D j # ^41^ *n^o| 

* ?>}S-3., ^^1H7> J^sflajcj-. neiq-, 3)5-2] ^^3^g. 7]#2] 'ft'S-S <J1§)-^ Sj-ufo] 0.^°.^ (ASIC) 3. 
£ 4fe -g- ^^ofl 2]s)] ^7fl2] H3.J*«y-g- *V-8-*H £*!-*] 0.3. "J^#-g- *r*8*Rr i-g-3f ^Al^s] <y^ 

^-Hc].. S- 22) ^A)oil<4 H] jjl^ nfl, cfo^ ^.g. A|~g.*H oj) H] d|0]El.& ^-g^tf* ^ o)cf. 



^*a> HH<a(10). *W3.=i/t\*tfi €«:7l(20) °ll2.e1(FIFO)(30)2j 7]^ £ 22) ^aHH] £a]^ ^^4.3) 

71^4 *«a*V^. °ll2.el (30)oll 2Jai xj^<H safe nWfi S]<H #<^, *)U ^1^ ^-8-*H ^"3 ^1 

^7l(400)°llAi ^Al^4p-i- ^r^^. ^r-tl^^ ^Hii dl°lElfe ^^1 nflie) (FIFOX420H) A-l^cf. c>a| 
°lla.5l(FIFO)(30)5.-¥-El -^^t!- ^IH H<H 1-^, 7fl2 HS.sl- 0 J-i: 2)-e-*M 0]o1e11- ^aI^ 

^A]^^^ ^aI-aI dlolE^ cl-A) oll2.el(FIFO)(420)^l S-fe ^1^1 aj^-^- nfl^x) ^-ojev 

2^* ^*l-'a. °llS.5l(FIFO)(420)ollfe ^a>^1 o. S ^Al^j^^ ^a>7H dJolEil-ol a^J-^c)-. 



£ 5fe 47H2) =5.31-^-1- ^f^-^fe t^^., o_3_ ^Ai^^sjol t J )| S .e1(FIFO)(510)'H1 ^a] a-^sH ^ 

CllolEl2l -7-2:4 q-Ej-^flcf. igl^o S ^Al^^^ CllolEi2l M-E^fe 3^ "fl, 47fl2l ^1 <g 

SS.31-2J^- ^"g-?!- 47fl2] <^1H| ^A).7H cl]olE-ll- AjAjSl-yl 4 Hl]oj a]7J.o| ^1 ^.^ ■§- <^ ^ 

^•S =S.^-2J^- aj^-^ ^|<a =S.3l-<a A^Aj-^-^( 410 ) fe ^05 ;HH7l(400Hl ^1^ ^l^-sVcK 

^|<a A-j^-^-^i(4l0)fe ife ^1^3 HSi!}-^ 0 !! cfltb ^i-i- i^-sfJi 5U471- ^1^tiH7H400)2) .9.^-7} sa^ 

Sfl^ a)<3 =5.31-^1: 7fl^t!-cf. 

^A(.Aj ^ -?-(430)fe £a}3} AS. ^^J^S1<H ^]2.3l (FIFO)(420)<H1 a^J-e)o] oj^ ^ a) .ai d)olE^# S^-sf 
^-S-^l T^<d cflolEll- A^Aj^-d-. £ 221 ^AHls]. ^-o^ avaj^ Aj-§-Aj ^ a >aH dlolE-H- S^sf^cll, ^ 

^H"?] "o 1 -^ 0 !! ^^Ml aM1§i A^^^ci-. 

£. 22) ^Al^sf ^-e) s. 421 aJaHHIa^, >U^A^7i fe c^fl^-l- A^evcf. trl-sfAi, -sl-^^Ho] s-^-s.^ ^ie^u}-. 

^V-g-Slfe ^1^ =3.31-^2) ^o)) U|^«H ^1-^ Cl)olEl2l ^Aj aJ^Vo) Zlo^cK ^-2-2^ ^Aj-Al^Eflo^ Hefloj^- 

-Br *V-8-£lfe ^1 «g =5.21-^2) ^ol| aleflSl-a} ^-i^nf. 

^7l?V E 2 ^ £ 42) ^aHHI SUoH, ^aI-ai ^-Aj ^-(230. 430)fe ^-^7fl2l ^a}# AV-g-gJ-o^ 2j-g.^ 

AH cflo|Ei# -H^^cf. oil- ^Sfl^l. c-llolEl ^-Ajaj-uj^. D) ]^21 s.aj^. aV^Sflo): ^.14. % o.. 

^^> V #31-1 tt^ ^-7H^*l-fe -^°J" ^^^i ^A>A) Cllo|Ef2l ^ ttVHj^. ^e]^ cdAj.o)l cH«fl «T^2j 0.3 5}^. 
« *r SUi: 5Jolcf. aj^, ^ojAj-o^ ^ o. ^0.3). ^Aj-^. A^|^ f nfl ^ s.]3_ cf# ^ aj-uj^. a^V^o): ^ ^jolcf. 

D))^^ tr)-= ^^.m-Qj^. ^t}7) 21Sfl, ^AfAj Cl]OlEl2l ^AI^^O] ^^-A^ ^^gflO): ^-Cf. ^Al^J^ ^SVAjo] 

^•^•-ar rh^2l oflu) ^A|-Aj cflolEll- i^-SV^ ^^(ol^ " <^«- )«J S . ^^^cf. ^, ^^.^ cgAj. 3).^^. 

*«-*W ^^Sfi. ^ ^^IS 7Hh ^^-^ ol]Hl ^AfAl c4|olE]« ^Tg^H}. ovo.^ £6Hl7l£ 

10€- «V^-^ ^Hd ^-¥-(240. 430)^lAi ^^s]^- aj^-aj ^A^d cflolEl A^A^aj-aj^ tfls^ 7^11*1 H^tKK 
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S. 6-8- £. 2 £. 42^ ^Al^)oil oJoH, ^a]->H ^^-(240, 430)2} fit ^^4. ^aJ-a} ^-f(240. 430)^ 

Cl|o|Ei)l- o)^H ^"S-^ ^Hd ^^4. 7flt^°] 2]«fl ^8^1 ^-^71)21 ^Aj-Aj oflolEl 

» °)-§-*M ^*Kd cflo.lEU- ^«flAi, ^AHd ^« ( 240. 430)ir ^r7fl21 ^a)-a| 0|o]Ei# 

°i. t^!^#°) 3**1 Jf** ^*l-i, ^£ st-q-s] ^^H^oj ciHEijs. i^-sl-fe *Vi}. 



' 3*fl ^Al^J^ ^Sj-Aj ^-^(600)^)^ ^3#2] ^^"Aj^. ^SVt^.. ^-7)^ ^-Ol, ^1-SL ^Al^^of) cH 

*> ^5*^2| ^^-8: ^ <3 ^^cf. <g<*°) AiEHofl oic^, #>3$l*r7l| *WHr 3^. 3^- 

3 ^Wl- ^ 7))^ % A]^^ cf$^£l^l°V, =8**}- 2j-g-^ OlolEie] ig^-g. 7|cflsl-7) 

^-fr ^iSVTfl ^S^T ^^1^ «JCH21 ^J-O) ^A^V ^o]Cf. ttfEl-Ai, ^-g-^ ^AfAjo^ ^ 

* Al^eflo) Afol^Ai aj^*V EH]*-!- #o>o> ^ SH^K 



-Al^j^ol xm*}*] 2>-8r 3+, ^^^-^■«. (610) o))Ai sjj3.*V <3"32) grtJ-i ^^*Vcf. ^ 3^8 ^-^(600)21- <3<3£ 
^••¥-(610)^ 9§q2\ Jfr^-s. ^^#2] 3SH3ol i^o] oV^a]^ nfl^l, ^^o)l cfl^- ^i<4 £^-<H] cfl SJ- 

3Ji* S*?^. ^Hd. ^«-¥-(620)°)Mi^ ^^}-!f(600)-S-¥-Ei Afl^-E]^ ^A).Aj D))olE^ ^A)^cq ^s}- 

^ ^^.^(610)5. ¥-E-| Afl^Tr Jg-tH Ifl* °l-8-*H ^V-a CflOlE^ ^A^^-cf. OH- TV 

zvofl c))«h *M1*1 -Star's 4^-4 £4. 



"d*1, ^413* =8*^8 *«-¥-(600)4M ^Al^j^o, ^SKr a o V^o)l cflSM ^Sr^. ^^#^1 ^^7)| 

SAl^ ^OlC)-. Oj-EM, ^^^2] .^^-g- 7]^S. Sj-^2] #71 

^^•4 JI^Sl- ^-S-* ^21 #71 Aj ^ JT^S]. Aj^-o) Q^.o_ 7fl£ -o| ^AfAj o) ifLoj*) 

^r-tl^j^ ^^21 7l^o.S 31-^21 #71 o\ Q*}^ Sl-^-fr ^^Sl-^ Sl-4121 #7l ^ , 

^AfAlofl cfl*V #71 A^ ^.o| Sg^^ 7)1^4. ^^ofl cfl ^. #7l S§&3] ^^fto] ^S] ^ ^ fe ^ o., 

s iV 



ioflA-1 B(x, y)fe 31-^^-21 ^-a(x, y)<HH s}-^2l #7l aj^ u+El-^cf. 3±&U, y)fe #7l ^^-°1 cfl 
-tfol 51^ <g^o)l ^«olcf. N-8r ^ ^^<H1 -g-iSHr ^21 7fl^# M-Ef^cf. 

^Aj^j^oi ^^sfe 7)^0.5. s}-^* IL^ o)$.q ^£ 5U^. =8**1 ol^oi 

^1^1 <a-f. 31- 1-2^ (blurring) 21 #a| = jt.^ a^«.o] ^i^tj.. 1^^, Jl^ ^$2] ^% ^ 



£ 7£- ^r^l?l^-€ ^AJ-AJ cflolE^^-El JI^3}. Aj £-g. ^^^^2] Aj^j^ ^cj-sj-fe #*1# M-Ef^tK ^d^ 

sl-¥-(700)^ A)-^ols.^|ol(automatic gain controDf-^r =?i^el 7l^-* ^*8&x%. ^^l7H-?-(710)^- ^ 

AflTisr^r 7)^^- ^^^cfl, ^clov ^Ei( m edian filter a|-^-^ ^ oicf. Aj «. G ) 05., 

^ cHlo|EHH 2E^AH( contrast ) f M-El-ql^ i^3)- Aj-g-oV-^ ^#s)-7l 21*H ^^-21 AH17171- ^J9.§l-t^. ?J-i-Al|7-l 
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^■(710)* #^r°) *fl^£ -tfJl^r Jil^sH3* ^#-¥-( 720)3. °d^^cf. j7^^«. ^j=L(7 2 o)o)1 a] ^ <ys|. 

£r 01^2] ^r^Hr* ^#SRr 7)^* ^7)1-3 :a^3p3-g- ^#^-(720)^ «^ ^^Hr tfl^4| £3*1 cfl^ 

«3e^ ^€ ^ Sic)-. jL^sp^ ^#^-(720)* -S-sH #3 cfl^S] ^-g-^-ol ji-^-g. ^#-¥-(730)5. 

<y^€4. j1^J<M|* ^♦*(730)«**lte i^sl ^Sj^ &-g- -S-eH 7)1^1}. Jl^^S- <±#-?-(730HM 

#3€ d^s] g^tf* i^Sl-^, ^^o) ol^^cfi i^^-g- ^#¥-(730)011^ 



7^- 



<^7|Ai, F (x. y)fe dt^sl M-^JI, Stt i^s) ^^Hr °J2*2l ^°)« M-e^K 

(x, y)^ ^#21 cflAj-ol <goH| ^*Vcf. 

^^^•«-¥-(610)°fl 2)$ «S«J H o v ^ °-3. 7)1#3 71 Sa^e] ^#(edge detection) 7]^ f-°l ^ 

£ 8* H^iLS 7)l#*j £^ 7)^^ Af-g^fe fh^oJl CfleH *H1*1 711^2} 7)^0)1 flo^, ^A) 

^2] ^Sj-Sofl cfl$- i^Sl 7l^* °V^Al^ nfl 7 M, «^ °$ ^ °1| ^ «r^* £ 8-8: 7)1*2} g-^- 7|«go]| 

Sl*H 23H £3 ^ <8q* «-^*H=- j^-fr uJ-El-iflfecfl, gtgfi) ^Si# 47112] *1<3 = 3.s|-^* A}-g.*M 

47H21 equ] CflolEi* 3^* 7V^^nf. 

£*1. «v 7) J- 4- ^-g-21 ^#-1- -f-sfl ^Al^)^£] ^Sl-te ^«H1 l 2<H1 s]afl. 

i^S] 7H^2] ^AfAl CflolEl^. T^SIfe °J^( 800)0)] CJ1*V ^Al^^o] ^«M**^t|.. ^-71 ^<^«(80 

0)o)l ^>>sio)l cflSl-o], 47fl°l *1°J ES4°Jt zl-z]- a|*«j.o^ 4^2] o)lul ^Aj-Al cflolEil- ^-il^^*VcK 

D J-°J, ^1^21 ^l<aH^-2}- < ao)l Cflsfl, ^*VA] 1 £^ ^*]-A) 22) ^o] ;t^oj --Bj^-g- S^^. Tj-o, ojod o) * ^ 

* T^!«f7| ^fecf. o] 7£ o-, ^^ai x £fe 2 # ^cflS *Vfe oflu] cflolEl* aj-g-aj ^A>7H 0|o|EiS. ^ 

^^•4. £■ 8o)]Ai, ^34 ^SXVo)* 7V^*.V ^]?i SSafllt ^-g-*}- ofla] ^a]-^ 0)01^71- ^-^-^^(800)0)1 cfltb 
4*Q4? 0|olEiS ^^£1^0.0! £ A|5lol oicl-. 



3-^ ^1^ =5-3}-9jo)l cfl^- 1 Efe 22] %^$o] 4,^21 ^.E4^-|. ^Jif^^l ^ o._ ^-c). ojo^ (80 

0)2) a|i £-*}■-§- ^^tb^K 7fll ^-^-i- -f-SH ^^(800)-£- 71)1 ^(810)21- 71)2 ^-*(820)^-S. -g-H-^cf. cf 

^-^ u o v «* t Sl^cfl, £ 82] aJaHH-*!^ ^ °J^(800)21 ^2!^ ^ ^3gM 0 V^:2l ^7^^. 7)^5. 

^ai^-^l- ^^^^ «J:4*>^ a o v ^<^l ^-g-^cf. ^telM-, ^ ^2] aJaH)ch]^, ofls. s.^ ^31 E ^ -jg 
21 01^^21 ^Efl2) ^^-i- ^ 54 o.<H) -B-slsfloi: ^- 5Jo)cl-. 



^zj^-^-oj aflj a.^1 sisfl ojoi^i «.^. (810)3 i. ^|2 ^(820)oll nflsW, i^. 7|^£^^o)| c)l*V -^f*'-^ 1 

M 21- Relist 0.5. *1-^ o)|al ^AJ-TH 01o]Ei# ^-^-(810, 820)<H1 tflfc ^aJ-a) d)|o|e-1S. ^^^-14. S 30)^^, 7fl 

1 ¥-^-(810)^- ^i*#£(V () )-I- 7^ ^1^ £S4°Jt ^ -§-?!- ^1«1 ^AfAj OIoIeI-1-, ^)12 -?-^-(820)-8r 

V, )♦ 7>3^ =5.3l-OJ^. oflHl ^AJ-TH n))olE^l- 2]-§-^ ^AVAI cfl o] E] 7H61*>fe 5i °1 =1 <>1 Si^K 
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£*H1 ^sfl *fl2 Jf-&(820)* cfA] £)$M°V 7)11 Jf-g-(810)* ^ Sl^f. 

*1)2 2|S)| £^ Jf£-(821, 823)<H1 C H*H A 1, *lll *H8«- *1J«- #3-$i=r. 1 

43-2.3.. *fl2 £1H1 2)sH ^-§-(821, 823)-8- 3* ^r£-(V , )(V 2 )« 7M3" *1<S H^lH a] 

_-g-U* <5* XI ch 

* 

£ 82] Spa^fe &1H1 2)sfl ^€ ^ 91t= S*W -g,^ £L<^^JL flt).. o] ;g-2-, afll -g-^;<H] s] zVzv 

.21 g-tf ^(810, 820)* =M ^ U-^S. **t£l $*■§-* t SflEf. £^ofl x+Efuf SU^-oj, ^3)-^ o_s ^12 £^ 
' °fi 2|sfl <3<*( 8 00)°] 47H2) ^-*(811. 813, 821, 823)2-3. Si** * ^ SIe}-. £ 8<HM, 

(811)* #*^5L(V () )1: *l<g £S4°Jt ^-g-SM <£* ^M UHlH*, ^12 ^--§-(813)* 

4f£(V, )«■ a3.ap3.fr <9* ^M-S ^fl3 **t Jf£-(821)* #3^r5L(V 2 )# 7> 

=8* HSam* 3-8-*M 2j* <"fl»l «fl°lei». ZZ.51J1 *)|4 £^ ^~gr(823)* 3*#£.(V 3 )* 7>3«: *| 

<3 HiL^-l- 2j* ^l Mti HWe-1« * r -8-#* SlEf. 

£ 9fe SMel 3#(edge detection)* °|-g-*V a o v, a* M-Ef«ficJ-. £ 9°!]*, 2)^0))^ £ ^ °§ 

^(900)* ^^sl-^ nH^s. (910 920, 930, 940)°1 £A]£l<>| $X^. S. 82] 3*2r nft^MS 47fl2] x) <*l = .£.31-1! 
* *r**l-fe 3*1- 7MtbEh 2^ ol^-sH <3^(900)-§: HJ-fl* Ef^-if ^-nf. 



H7| * s.^ f-«fl ^Al3^2| ^^-1- ^Sffe ^r*M 1 Slfe ^M 2<H| 2] sH, 

^ ^OOOHI CH^-^^^-s] =8^* ^*1-eK n><g, ^ ^^go]| cfl^^^ 1 SE-b ^r^M 22) sio) 
4l^2) £E?SM- ^*8*M ^^Ef. o] ^ 47)131 ^1<S ^-8-^ ^€ ^ 

7H2] cqul ^A]^j^ cqolE) ^<H)Ai ^t*M x sl^ ^sVAi 2 SI a-fr ^cflS *>fe dl°lElt ^ ^^(900) ^ 



^r*M 1 Slfe ^r«,M 221 s^ol ^^sl ^-^^1 v]x)x] ^^3] SL^el* ^#*M «g « ^^*v 

Ef. iAiel ^# 7)^^ S-a-tfol ^-31-cfl^^ ^E)(low-pass filter)?] 7>-f aJ-j]- ^e^* Aj-g-^cK 

sMeHMfe ^^21 ##7} WQjl, tH-ej-^, jL^al- ^*o] go] ^-i*M. ^ef^i. ^e)« -f-^M 

7fll iA^el ^#ofl s]tm, ^^<^2i(900)* -HI ^^-(920, 940, 950)^.5. ^Ef. £^<H1 uJ-Ej-uf SX^°], W)¥ n fl^ 
1- ^. "11^(910)4 °H^(930)* 2-^iBl 2)sH ^#=1^1 ^5*-§-* ^ ^ 9X^. 1^> S-^sl 2)^ 

4 ^°)1 cflSM 1 SLfe 2S aj-8-«M. %*Hk°] ±^2) uj^^l cfAl als^Vcl-. ^-^ 

^fe ^1^ =5.^-2J #, 1 Sfe 2» 4|cfl5. *1-^ St* ^-^ <^^<^1 tfl^ Xjoj SS.31-2JS. ^^«-Cr. 

£.^oll q-Efuf ?i* 0 l. ^-^ ^2^(920, 940, 950)* ^-HtflS ^ifl- ^£(V 1. V 2 ,V 3 )# 7M*b*l<S «j-g- 

«■ ^M C11 0 1E1» ^>-S-*V7fl ^Ef. 

D Jr°J. *fll SL^s] ^#<H| 2lsfl *tt^ ogqoq cfls}- l ^ ^^1 22) ^sj-itol §-%l^ ^*1 S-S}^ 7$ 

*, ^^«3 s.Aiel «V^^Ef. olnfl, S-AiBl ^#*M 21^, uflcl^ ^e^S] cfloa^. 3.^ 

A cJ"7|*V Tll^xj «-^-7l^ 2.^3] ^# 71^^ o)s> ^ <^^2l «^-o. «^ cg<«o)| cfl#^«H l 

22) Sjt°l €-^St* °fl^M ^^Ef. * ^^21 acf# ^AHloflA^, ^.^-Sl 2i^*l-7fl 7fl^% ^ 

jiEf. ^.^-o) D ^ )q i. ^TfloflAi, ^sva. l ^ 221 ^jq-^oi s-^sM- ^^1 ^sM ^ji, ^4^-1- a|tHs. 

^03 aj*^ 4 ul ^AfA) 01o)El-i- «fl^ ^--g-°fl ^-g-^Ef. 

E 10* ^7fl21 A)ol iS^f aj-g-?}- ^A>A1 0| Ol El* ^A>A1 IHI Ol EH- AgAj^ J^-g. uf 



- 9 - 



^H-a^ ^"2002-0060573 



^^^^Kiooo)^^. ^7Bsl *1<S = s.s|-<a* ^<T^e) «fl«l ^Hd ^^^4. ^ai^ 

^ w$ ®& ^^i(ioio)<Hi^. ^7iisi a)<s Hs.sj-'a-a- 3-§-*h ^h^h^i c^i ^a\# 4meh ^sh, 

^ 1 SE^ =^*H=1 2* JL. l^SM" ^2} g-ejSlN- HlSSM ^3^2] ^SMd-g- 

4. <Hd3*r<>l ^^"3. 3-8-3 ^>M-ti 3|oiEi ^8^^1(1030)5. «<>laW. z^-zj-o^ ^-^-^«o)i cfleH 

1 £^ 2St-a- 3^3. 3?J = 3.Bj-«a«l| SI* <4|»1 ^*Mi ^|0]E1« Aj-g-A} ^Aj-Aj CflOlEi-1- AjjAj 



' £ 2 £ 10* a*^*}- -g- 1^21 ^AHofl^, $<a*M ^ oflajoj s^-g. gjq ^.5>°5., Ml 7fl2l a1<£ 

= 5.4°^ zWl cflSH °)1 H 1 ^M! EflolE)* ^, "^-g- ^332) ^AfAj cflole-ll- ^*o.S.^ ni) 

■S- ^aHH oi<H, d))^21 SHJ-g. 7 fl3fAj o.s. °i ^ Slfe 34-. 4 "HlMlAl i-S-^-si ^£ * 

f-°fl cfl* oi^H Ji4 =8^-«- 3<?i HS.^*!* ^8^« ^ sti4. °ll» »<H, A V^2i ^-f . D H 

*l£r ^cflisL *1<&2:3, il-SL <8^i|7fl £M, ^-§-"Jl ^-l- AM*Hr ^Tfl M-El-l4fe 

21 ofl^ £. O.S. ^5]7fl ^cj-. nll^S) S-^o] UY<§Q aH1*I -gig*^ gc>. 

-i^s] ^si# $1*H, ^-S-^ < 9'8- Al^ofl a)*!- ^l^^fe 3.711 37fl2i m&s. o]^-o]^ SlcfJi 7]-^*c|-. °m)-& 
21 ^ ^ #^»^1 *H* 7>^ ^ SI 4. 

W, £ 2°fl <a^S]^ ^1<S ^ « 0 v>^o)l SlSH ^^^cf. ^xl, ^1 Dfl^s) e.^ 

# *^% v ^^£71- zl-zj- y la ~V ld , *H2 °fl^2l s-Aj^- a><^^ ^ oj^ ^a^SL V 2a ~V 2d , 7fl3 ^fl^2l 

*«S« ^ Si^ 33Nr£ V 3a ~V 3d ♦ ^^*Vcl-. ^SL, Djfe nfl^ollA^ V[j , V 

2i . v 3i (ife a~d ^ sl-'4) 0 J ^-9-21 ^i<g =aiq-«as s^*cj-. ^ °1^ «fl«l ^V<d MI^e-I^ <^^# * t v 

^ 22^1 -h £ 2 m^i s 9# H>%^.5. -a^* ^ A Hi2f ■^■asi-ci-. 

^ ^21 a l}-§. ^Alo)H)A-l, Aj- 7)t} . « 0 Vrtj^^ « 6 V^ nfl^o^ S^ol aVcg^ =^.3}-Oj^. ^ 5,4 

^1» #<H. £ 9<H1^1 S.^el ^# ^4 D fl^21 S-^-l: M-El-vfl^ £.^21 ^EH^ nfl^o] olEl <gjL SJ^ 

i-§-3l-7> ^I^SV-a^ ^Tfl Sjfe ofl^o. y 3 , Vl — V 3 , Vj-»V 3 — V 2 , V 3 — V 2 21 l4|7M ^Eflfl- ^iqTll ^Cf. 

£ 2<H1 £Al^ ^#-3}- ^Aj- Al^ofl oj^sl^ 7.}°* =5.3}- 0 J D f ^ V 3 » 7>3* ^l«g Ei4°J Di.Vl V 3 « 7>?8«- 
^1<3 ElJl^ D 2 , Vl V 3 . V 2 » 7V^*1- ^1<S «S.2F 0 J D 3 . =Le)3. V 3 . V 2 » 7FS^- ^1*3 HSal-^ D 4 S £3€i=K 

* ^21 acj.^. AjAHJoflAi, ^^-aj =S.^<a*^V**>7l^ <^^^«h* ^r«S^^r «>1 ^-f. §>M-2l ^04 = 
aaHl* a|-8-*H "fl^2l <^«^- ^-^*bc}.. nfl^oj £Aie j zj^^^r 

91^}^ °l-§-* ^r* 'S-'S-S- ^>-§-* 5U^. ^ °1^, St^i Atrg^. nfl^o] SAj^. tijdg^ *] <g ff^sj. 

°d *^<H| 21S11 3)^- 31 ^l<g H^U* ^^*7fl 



3-8-3 ^ai ^J^4 -a-el 21-g.ai ^a)^^o)1 oioJa^, ^$a(- ufl^^. -y^sl ^#3}- ^^sj ^j^.^^- 

Al^J ^ §14. ^Aj^j^oll floj D fl^5l «V^sl-7l 2)^A^ nfl^S] ^Sj-ofl ttj-ej- i^Sj ^3}-#£7> «i?KKr 

3* jisisfoi ^3i-^£ 3-3-^1 *r^9i ^i<a «5.3i-<a* ^s^*h ^-e-si-Tm, *w-2i ^^ei-°iofl a- 

21 ^J^^sfe u o v ^* AV-§-5flo> tt-cf. aj-ej-Ai, nH^oj =Aj^ tiV^5>7l ^sflA^ ^a]^^ ^^M- ( «y # 

21 A]7i^Aj-o)lA-loJ cj.^), Aj-o)^- ^l^ofl ^Aj^J^s)^ ^-^2) ^-^ £^ ^-^21 ^1°1 ^S^Ol aj-g-^l 2f 
Sl-M-21 sWo.3. 1*§H **°fl ^^*fe "J-^-i- Al-^-SHoJ *Vcf. 
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*1<S ^W^K ^, cfl^" nfi^S] - fti=. %°- 7} cfl^-o^oj 5JO) 

<>i7l(40)<Hl 2j-§-€cf. 



o]fif £o] nje] o)l^^ Aj3|- ^£ ZJ-ZH) £*H 4^r2] eQH] i?J)efo) cH]o]e1» aJa^ * ojs-^- 

^-^j-JI 5f5}oj, cflAj-^-ofl cflsv *}^2) ^}o)b]% ^*Vcf. ol-i-o] ^ ^ ^ofl Ojo^A^ £ 6 Vfl^ £ 

nefloj^-^. ^cH£e]fe c}-^^- Z^cf. ojll- So}, nfl^Lfl^Ai 37HSI £3^5^ ofl^sHr i-S-s}- •gtfSl H Efl ol 

1/3S #o1#7)| ^cf. 



5.^^* ^S^«:Cf. €3Mr5L°fl £2£^£ 4°fl £A]^ 2j-g-2] ^a)^^o)1 S)sH ufl^a] 

l-o)-5.fe €^2| ^3)-^£<4 ^^S|-cfji 7>^sl-cf. Jg-f, n|B] ^4 ^SLcH] ^ 



£ 11-1- ^•sja.'S, s}^ ^€r^> «fl1^ ^.9-dii» ?i^s|^ ^-g-^- 4-r£] ^l^^S-da ~ lc) 

^ ^^9] 3±i§ Eflo|M. (3a _ 3c) ^. l^-7l(7)<H| SVM-Sl Aj^^ ^-^^1 i?L ^7\% 7^^(5) ^^€14. # 

7H «flAlS]ol 5UcHr ^ofl ^cf. Sl-q-S] ^a1J=L afl^ofl cflg].^ 37fl o| *]<£Sj.sL(i a ~ lc) ^ Eflo] 

l-(3a ~ 3c)ol <?1^S]<H SJ^r ^BflS 5.a1s)-ji ^04, x|<aSlS.(l)s]- 3^ e)1°11-(13)^ »<i\x)7} 



£ 11 -gr ^^Sl-Jl^ 5H= Cfl^-#<H1^ ^iS] ^4 #£7> ^Aj^^oj n).E)- V1-V35. <£*Hr 

71- =8 « ^^HIS- «-fEfHfiC)-. ^171121 ^l^SIS. * ^|7)1^ 3)-^ E1| 0]-g- Z^-^ Afl 7l) 2\ ^^S. V1~V3°11 ttfSf nV*| ^ o. 
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*\3. cf-g- *1£ HiM-lH ^-g-^xr 37]]s] a)-^-s- ^^7|(7)1- sl-q-s) aJj-jl ^f-^j g^e] ^aI* ^^)- 
«H^* **fl nJ-aW. 3^ 3Hl-(3a~3c) z]*H|fe ^Hli-S^tH *l«?t 2.3.*<&°] 3-8-3 s|-<8* 

^*Hr u o v ^l- ^ 5tm. °1 , 4^ 3l°l-|-(3a - 3c) zfzj-ofl aV^3}-^(fi ~f3)-§- *1~8- 

sf^- ifl-fl* ^^SfJI, ^^-7)(7)ofl S]*t] -g-%v cV^^^} *VM-21 A1317]- H^^tJ.. n*SH,-*M-6l*» ^ 

.2Hr(fl~f3)S *2f^l ■fraM*! 3^!1#*1 3-8-3 SS4°^ A Jis -S-e) 



atb, 2H «J->a* A]~g-% ^ Slcf. o] , s|.«g Eflol^.( 3a ~ 3c ) zfzW ^aJa] $e| 7 > 7 Hr$ ^3:(°il# 
3H ^J:S] Jpj-§- #eflo| i251(Golay code))3. ^51S|-^ s^-fr zj-z* 1^-71(7)°)) s]sf| cf^S^sW 

t^Wit zj-zl-sj ^-Jiofl ^3*1 sjEl-i- f-zfA]^ z|z}-2] 7]°i =sa|-^oi Ai^s-g. *e1tt 

^ SMI 3^. ^ £ ^5. S]o\\Z. tiVAfAlJ:^ J^tf ^ gfe Cfo o ttb cf^S}- Af-g-^ ^ o. 



£ 12^ £ lis] « 0 ^-& *l-8-*|-fe tJ^, ^AlAi^^E-l A A 2] 5.3.^0} aj-g-^l <£2.&* ^e)^ 

5Ufe Si ^» ^E^Jl £ 12«- #3iL<3, «j3&7f afl<S(10)S) ^Al^s. -fa)) ^a)^ f-Aj-o] ^ 

*i3^r ^1(1210)# ^-m ^^#3 ^, E IIS] 3 7flS] ^EKl230a - 1230cW] S]*)] ^S] 7]<3 ^ 
t-sL ^13^. S^^r A] ^3)-^ S]Sfl c^s]-^. Tj-f, 37 flo] ^E](1230a ~ 1230c)fe ^43 ^^7> ^ 

-f, Eflo]£-(3)<H] 7^^] 2]-^ CflOlEiS] S)]^- ^io)| ^E]-a ^Olcf. 



°]Sf ^-O] £ 11 S S 12°1] 51A13 ^A)^]^ ^ ^Al^l^oj HVrt^. A).-!-^, ^7flS] oj]H| i7jefO] C)]olEi7l- 

5 ^^-7)(i240)fe oil- ^7fls] oiiu) ^?j}e]-<?l ci]o|Eii- ^ ^ ei-q-s] i7Jle]-0] Cflo]E-]-I- 

^ l^-7)(1240)fe 3-8-3} ^-tl^^r u o v ^°ll cfl*H £6^|£ 9» ^^*V ^-^ * itf* 



£ 13-8: S US] ^A]^^ Al~g-^ 7^^., ^AlA)J:S.^ ^A]^j#A| 7]^ ES^^ *tS ^AlAj^^ 

^ ^ Slfe £ ^r^l7|S] f2f q-El-^n}-. E. 12°fl £A]^ ^Aj7)S> B] ja* a)), ^AjAl^s. £-e)^ ^Ei(1230) 

^r^^^ ol^«H| >S*aV BH^(i0)SHJ«^7l A}.oiofl <g^s]o] «va]. Ai^-f. ^.e]^-^ aj* ^flsisfji uf^7| ^ 

-S-^sfc]-. o] 7J^, ^Ai^j^ ol^ofl ^-tl^^A] aj-g-ja 7l<g =3.^0)1 nj-ef hVaVaIj^s. ^.elSfsS., S. 12S] ^ 
AJ7] Al^o] 3^ « 7>^Sfl^nf. ZJ-Z^-S) ^$aV afl^oVcf ^E^* ^^8«fl6> 5>^S., #AJ 7 ]S1 ^ 

S^r E 12°fl u|s><^ 4^7,)^ c}-3j# z>^cf. 



°1^, ^ 1^7|(1240)^ 7] <g ^AJ^ 4§HrSl <^1H1 A;?J!E}-°] cHlo]Ei5.^-Ei 

^1** *fM-Sl ^aJ-^. ^Ajgj-c].. 0 ] E 12S) ^^-4 -^<a5l-c].. 



°W E 11 Mj7l E 13^Ai ^^*}-^Al^^ oKgoil o1o]Ai^ D fl^^ ?J3}-^E^ 5-71*1-^ <$A^ ^S] 7]^ £isf 
°J* 3 'S-'gofl ^Sl-ai -a^*l-55*-M-. Sl-M-S] ^fj^ololl cflS]-^ A^S. #0]$- ?1 5] »] ^Aj^]^ 

^^lE acflS 3-g-o] 7>^)-4. ^, E 11S] 7)<3S|J5L(1) Z|Z]-o. ^7)]^ ^j^^ zj-z^ofl Sj^g-g a] <g J£5- 
21-^* 3-8-*H. 4^ Efl°l#(3) 7]-Z]-^ AiS. nf- ^j^3j* 3}-^l:0] ^^E]^ ^Slft-g- n]], ^aI^J^a) 
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^tS. S-e]« ^ 5U^r ^Efls. *l W*. £ 12 ?J E 1321 ^1(1230)^ ^AS.^ z|zv 



°1 3*. 51 2 S^r 51 42} aj-g-^ ^-tl^^oq 21*1] ##<3s?£3. ^ Sicf. oi]* t-<g, s. 

-"8ofl^1, ^<8«?(800)£ 47H21 ^--§-(811. 813, 821, 823)^.5. ^-^Sl^ji, z|z)-o) -g-^-?--g- ^4H] 

£# ^. *£<811 W flfl^r, V0°fl **-¥-*S] ^Ajo,] ^Al^^s) E s. t }jL, ^ 

? -¥-€-(313)ofl cflsH^, ^£VH e^«H -g-^^-21 ^a]o)} ^a1^j^5] £ s. ^ ^ ««.( 8 2i)<Hl cflsfol 
' fe, ^^MrS. V2ofl E-^*H €^^21 f»g<H] ^J^S1£# ^SL, ^ ^€(823)<H1 q]SHr, &^5L V3<H| e 
€«-¥-^2i # Ajofl ^Ai^slSMj- ^ ^q-si ^efoHl cfl*H, 27fl2l ^l^H^'a* aj-g-^ ^ 



i 9^11 51^ €^§-(920, 940. 950H1 tfl*M -g- G-HQ^ «<H!* 3-g-*Hr €^-¥-g-(950)-& 9 

20)o)) 21 dH oj^o] ^-ElSlol »iod Si §-^^-(950)21 * <s|-Jf zj-zj-efl f,;g-g- ^o^Al^s)^ ^.fj-g, A)-g- 

«■ ^ Si<4. <H ^13^r-g- 31*11, «-^*(920)<H| 2l*fl oj*o| -g-elsH ^^(950)o)l tfl*Hfe, 3^ 
^51 V2ofl eTicH ^ ^ Sl-S-Sl ^Ajofl ^>0^#§1-J1, «-^*(920)ofl t|)*Mfe ^^MrS Vlofl e^en *tt 
^-^21 #41 oil *«¥*(940)* 3aHr.SE. V3<H1 €21 ^Ajo)| ^Ai^j^tl-q-. 



< 4^ U ^^^(Multi-beam system)^ -g-g-> 

3-§-3 ^l<a = 5.3foj^ o)^-^- ^ ^413^ cf^ U ^l^^on flo^s. aj-g-o] 7>^sfcK 

«3 = £.Sr«l* °i -§-*}" ^-tlSHr •fl^-Sr 3^71 ^sjofl ztcfl^. ^-§-tJ- ^ &4 £ 11S) ^ 

a1^^ A^ef^ ^-f, ^a]71oi ^o] £ 12 ^ 13 ^a], cf^ U-gf ^Aj^ ^fl^ofl aj^ aj^.oi 7>^cK 

£ 2 S £ 4ofl 5.a1^ aj-g-ai xi<g HsaHl-a- °l-g-«- B 0 ^£ 4^ U J a)a,^<h]a-i ifj)^?]^ 

^ ^^21 Afl^ofl 3)^ aj^tj. - ojcf. 



°1 ^-f, ^-il^J^ £ 11 oil 51*1€ ^-8-^ ^-tl^j^. wvtf ^- jicfl.s. AV^-^, ^Ai^^oil oj^^, £ 12 $ 5. 1321 
M J ^^7l(1210)oll 5. 2 £ 421 «J ^Aj 7)# a^SJ-tO €4. °l2l- £o] ^a)^^ ^ ^a]^^ ^a)^ Af 

■8-*J-fe oil* i-<H. 37H21 A]^=5.3)-oj^ av^-sV^ ^Ai^^5|-j7, 47fl2l ^l«g = s.3l-<a* ^V-g-^-^ ^r^I^^§V^ 
^■f, sfv4^ i^flefoi ^- i27l)2l equ] ri^o! c-)lol^7j- a|a^c1-. o| o|s. 127 )l2l o)]a| ^?Js)-<a cflo]Ei» 3 

1*1 ^ ^^«V°1 SW-21 ^7j)e)-Ol C)]0lEi» AgAj«J|o> S>^C1|, £ 6 Xfl*l £ 9011 •S-'fl* AJ-^-^ ^ Ojcj. 



^l*^ ^^lAi m<H]Al A^^^ AjA) ^Efl^, cHnl^m- ^- «J;^21 7l# ifl -g-* ^^71] *>7l ^ *V ^3., ^- 
^21 ^e)^?l^ ZLS} ^--Sr ojlofloV ^-^§1-^ ^o]S. SflA^s)^,:,): ^ jjjo] o^ji, ^- Aj-Aj-^ cf^-ofl 7lx])S)-^ 

#*1 ^?1 ^o)]A-) a) el 7 >^1 ifl-^cj.. 

H!: l ^2i sl^I- 
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21 <>]S. <J]*H U^^Hr ^ *Hd3#2) A** ^ SI 4. D H«2] s^o] g-<g<@ a|<£ 

U-§- a^^o. S m) ^A)^j^ £ =r4l3#°l 7}*«|-o S .. °§^-§- ^^Ur ^ Sin}. 

1. 

a. £«-aHH 2:-g-3F "Stf* tfl^^ AS 2i-g-3f *^^TT #7flS+, 

b. #7) Cfl^W O.S ^ El aVA)-£]o] Cf^o) g$*WH =T^]€ 3:^-4 Cf^S} *}<g £^4^1 T 
C. #7] Cf^Sj oj]Hl ^A(.A1 OlOlEjl- i^S}-^ C))olE-l# ^ #7)1 

3^9" 2. 

*fll*cMl Sl<H*1. ^71 c. i^-e]-ir 

d. -*M ^-g- m^^-S- ^<g^o. s ^-7)1 <q-, 

3. 

Sl<>H. A o V 7) d. $« 
dl) <$7] 0|O^ = a] ^Q\ <g«0 S &*tf>}±; 

d2) #7] b ^Al^^ ^71 4^7fl21 «ll «1 OW^* O] -g-*><^ Aj- 7 j ^.,£03 ^ ^ ^ -Al^^o] 3 

d3) A o V 7l ^^"£71- ±^2) 7}^ °V^Al^ ntl^l #7] 3^ eg cri.fi. t\ ^^JL #7) *1&<8«M t|RV 

^T 1 -^" 4. 
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5. 
6. 

*fi3*<Hl 2l<>H, 

#7] d2 ^ d3 •cMHH 4*413 #3 l^sHr #71 sg^-^ a)5L§).fe 

* ifl-^fe 4^J^ °o^. 

3^*8- 7. 

*fl3*<H) 5fl°H. 

#7] d2 ^ d3 ^Al^^S] ^3}-^ <a-^)fe, JI^X* ^£2) 3g^&-§- ^^^4 UUsV^ Cf 

8. 

*ii3*cHi 5tM*i, 

#7] di ^ d3^HH <$<*°\ 7J]^ fHioH s)«n *«-*H? 

^T 3 "^ 9. 

^t 1 ^ 10. 
*1l2*<Hl SH, 

#7] d. "cMHH #<Ejr g-^g-, 3*1 ej ^# HJ-^o)) ^.^^ 

11. 

^7l ^7fl^ ^l<3 n fl^2] s-^o] av<^^ ^ ^512] i£^g- STiS ^3*r ^-tl^^r W. 

%THt 12. 
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#7] ty^s] *i?j =s.3F^ofl 2]*i| ^aJ-aj cjloieji- >a^*l-fe cmi<4, ^7] ^}^. HMelsl ^q* 

.^T 1 * 13. 

E 3°1H ^*Hd C)lo|El# ^Al^SRr #*H] flo^, 

a. #71 cfl^^ o.S.-9-El ^ISM ^7) ^^Hl^-I ^r-tl^ ^#2}- #5L» *l<g =s.^<a<Hl nJ-eHI ^r^l^^*> 
°i oil ul ^aJ-a} 0|ole)s. qg^fe ^^4, 

b. #71 cf^Sl oflul ^Aj-Aj 0| ol El # 2:^-SH «^*Hr 
* #*1. 

14. 

71113^-ofl 5U°H. #71 b. ^r^-8r. 

C. -#71 ^Aj-g. ^Aj§ cflAj-^^^. t^SH £^*Kt ^2f, 

d. 4J-7) ^<=H1 Slsfl ##<3<3H) tHSH, #71 -Sj-^71121 a}) Hi *M ^ SfuJ-o} o,^] ^Aj-Aj c)| 

e. #71 -gel?! ^aI-aj oio)El# 3-4 «M 3 ^AHd *IMe|* ^ 

^T 1 ^ 15. 

^114*oHl 5U°H. #71 c. 

cl) #71 cflAj- <g«.g. f- o)Aj-sl <3<*> ^-1-sl-fe *r#4. 

C2) ^7] ^7H21 o)l«l ^AfAj 0]olEi# Ol^-sM AJ. 7 | ^cj-oj^o,) cfl £ ^A] ^ ^o] ^ ^.g. ;g ^ ^ ^ 

C3) -#71 =8^o] ±7$ 2) 7]^-§- -LV^A)^ nfl^l -#71 ^^-i- C-i ^-^-SVJl -g-^-Jfi ^^ojrtojl t||£ ^Al^j^oj 

*3L«-sm ^613* =#*1. 
16. 

*Hl3^M Stt«>H. 
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#71 cflU| ^A}^ d|o|Eil- *g*}*}±: #7t ^7fl2] °4 £S4°^t 'gS^^ 3 -§-*H 4^7H^ ^#*j^ 

17. 

#71 d|]Hl ^A).A1 C|]o|Ell- ^*J-fe ^#-g- #71 #^7flSl *1 £ £S4°di £*H*ji^ *4$-*W, ^7fl2l 
,0)01 EH- £*>*liL.sL ^«Hr *1<3 ^Hx^t i^l-^ ^#^# #*|. 

18. 

*fll5*<HI 91°)*], 

#71 ^#^J#S1 ^^-£1: ^Sr, 

#7) ^<3<3 ##°1] S}-iSl i>7l ^-g-2l Sj-g-gtsf ±^2\ HlsSVfe JE*^ ^#^# #*1. 

19. 

*fll5#°ll 54 ^l, 

#7] ^#1^21 ^SRr ^cj^, 

#71 ^^Hl JL^3\- ^-g-2] ^-g^S} ^^21 ^^^-1: ulJESH^ ^-g- S#SV^ ^4l3^T #*1. 

^# 20. 
2fll5*<H) 54<>H, 
#71 £*H-#-8r. 

31*3 ^1-7) o]^-sV<^ # 7 ] jg-cj- cgQ^ #*1. 
St 1 * 21. 
*fll5#ofl 5U<>1^, 
#^1 -g-*H^<EK8-, 

S-^iEl ol-g-Sf^ #71 #<2- §-^1-^ ^#3^r #*1. 

^T 1 * 22. 

<3# a)^^21 =£#3^r #*W*i, 
4^7)121 *l<g HS.3F<a-i: aj-g-S^ 2J^21 2,-§-3|- ^Al^^Sffe ^7l|2l-, 

A cM ^133^ <a?2l 3i-§-2). ^i* *J^Sj-^ "2-711 
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23. 

^n 3 -^ 24. 

" ^122^1 #7] ^7flsi ^i<a s^n-a- ^bkh tn*H 4^ ^^5^ x|<asHi 7 ] 

25. 

7fl22*J vfl^l *1]24^- ^ 

^7} fil^j^Sfe ^-74]^ ^7l)S] *j<£ i^Hf-iJ^- ^1-5. ^-g-SH O-S. <g-£-2] 2:-§-3f ^» ^3 

#«H= ^7))o| ji, av 7 | ^s).^ ^7j)fe ^-7] $"113 s-S-Jif ^*Ho.5L ?)^^ #7fl 

^nPth 26. 

^122* *fl24^ ^ <Hi=i tb * Q H1 &<>H. 
27. 

*1|22*J- *fl24*<h # «- 5a<H*H 5a°H. 

A o V 7l ^5-2] ^-fcl^SRr #7^, ^71 ^2) ^-§-3}- ^^} 7 ] °) 

^7| 4^r7l]2l xl<a «SSj-«a ^741 2f, 

<%M *H-7fl2] *)<g *3_^<£ Z\7j°\] tfl-g-^ 3|-^ d]o]E-]^^ ^7|)2] S|-$.fr ^^1^, 

^^*o v 28. 

^7fl2l Hi^H* ^-§-5>Oi U^Sj ^3}- ^Al^J#*f^ ^T<S4, 

A o V 7| ^€ <&&*\ 1^1- *J^S}^ ^ 
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29. 

*)|281H1 Sl°H. A <M ^7flsl *1<3 £S4°J€- i-§-aJ- q^ig cfl^v «3 «| ifl ofl *l s] ^^S-ofl 

30. 

* *fl28*<Hl &<>H, #71 ^7flSl x|<3 n S3 J.o^ o. ^q.^ ^^q.o)o)) t\\t\o^ $)*H ^Al^^H)^ *)°JSH1 7] 

31. 

*ll28*J- m^l 30*J" # *}• ^-ofl Sl<H*l, 

-S-71 °J^2] ^A]^^5)-^ ^-7] Oj^-q iioj ^ Zj-Zj-g- ^^s)-7) «f 

A cM ^-g 4^71131 cffWfe ^ 

32. 

Ji-o] ^joj 3£j^Qj # ^-g-^H «a*Sl i-g-S}" fit ^J^^Sfe ^Al-Cf^ 

^It 1 * 33. 

*1l32iM Sa«H-H. "SM ^7l|S] *)<g £13)-°^ ^^-i: Cfl>S- ^^<4]o))Ai^ ^d^i^Hl 7]^§|-^ 

Ht 1 ^ 34. 

^132^-ofl sfl<>M. 4^7fl2] £140^ gj.q.aj ^sj-oiofl cfl^ ^Ai^s|i=. ^sH] 7 ] 

^t 1 * 35. 
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*fl32*J- vfl^l ^134*J- # & 5tl<»H. 

#7] ^i^-a-Sr. ^-7i <a?ai ^-g-^- %+o\] 4?$ 

36. 

*fl32*J- ^^1 7fl34^- # <& 5tt°H, 

^7] ^-c^, 

#7) cH^<^^^«.EiS) WVAfA)^ ^Al^^o} ^Aj-A} C-flolEi-i- ^SH? ^^2)-, 

^t 2 -^- 37. 

*fl32ih ^I34*j- ^ *h Sl^H, 

Z.3.$<£ ^ofl cfl-g-^ A1JLS. -g^S]-^ ^#2)-, 

^7| g-e|^ ai j: zjzM- ^at^sh ^ai^a] a^-g-^ ^7) ^9] x)<$ =3.3^ cfl-g-<a cju) ^ 

Aj cflo|Eil- ^WRr ^34- 
38. 

2:-§-^- ^^-1: ^£<3^ilsL SL€r <3 «H1 cfl«B -#7] 4^7)) S] oj| a] -a)-a) 

cflolEl ^ SKU ^aj^ji, a o v 7) Ajej^ oi) a) ^a^H cflojEl-I- Sj-M-S] ^aJ-aj 4M6|« ^*Rr ^^r^* 

^T 1 ^ 39. 
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